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本研究分析两株钝顶螺旋藻 FACHB869 和 882 的不同形态藻丝体的膜蛋白
表达差异，找到 12 个差异点。其中 2个蛋白点在直线形藻丝体中上调，其余 10
个差异蛋白点在直线形藻丝体中下调表达。对这些差异点的 MALDI-TOF 质谱鉴
定，数据库比对分析，获得了 10 个差异蛋白信息。其中糖基转移酶、3-磷酸甘








们克隆了已完成基因组测序的蓝藻--铜绿微囊藻 Microcystis aeruginosa PCC 
7806 的 actin 类似物 MreB 和 ActM 的基因，表达，纯化制备了相应的多克隆鼠
抗。对融合表达的 GST-MreB 和 GST-ActM 的过表达实验，未能观察到明显的大
肠杆菌形态变化，这可能与融合蛋白以包涵体存在有关。用制备的 MreB 和 ActM
抗体检测螺旋藻中相应蛋白的表达，结果显示 MreB 在两株钝顶螺旋藻 FACHB 















MreB 可能与螺旋藻形态建成有一定的关系。而 ActM 抗体在相同浓度的螺旋藻
全蛋白中未检测到特异的信号条带，可能是螺旋藻中相关蛋白与ActM结构差异
较大，也可能在目前已完成基因组测序的蓝藻中，氨基酸序列高度类似真核肌动










































Spirulina (Arthrospira) is a widely distributed group of prokaryote with rich 
protein and nutrition. As one of significant important microalgae, Spirulina produces 
multiplicate bioactive compounds which promote the metabolism, improve the 
immunity and possess unique function of health protection. In normal condition, the 
filament of Spirulina is regularly spiral form. However, its filaments can change from 
spiral to other abnormal morphologies, such as different degree of spiralization curved 
and even linear shapes, under intimidation of some exoteric alterative or bad 
 environmental conditions. The specific mechanism that caused morphologies 
transformation of Spirulina is still unknown.  
To explore the morphologensis determination mechanism of Spirulina, the 
membrane proteins that were differentially expressed in the spiral and the linear forms 
from two strains Spirulina platensis FACHB 869 and FACHB 882 were respectively 
studied. Two dimensional gel electrophoresis was performed to separate differentially 
expressed proteins that were subsequently identified by MALDI-TOF mass 
spectrometry. The 2-DE and PMF analysis revealed that at least twelve proteins or 
subunits might relate to the morphogenesis of Spirulina platensis. Of these proteins, 
two protein spots are upwardly adjusted in linear algal trichomes, the others are 
downwardly adjusted in linear algal trichomes. After MALDI-TOF mass 
spectrographic analysis and PMF database search, 10 differentially expressed proteins 
were identified. The identified proteins include: the translation elongation factor Ts, 
nitrogen metabolism associated protein,glycosyl transferase, 
glyceraldehyde-3-phosphate dehydrogenase, septum site-determining protein MinD, 
rod shape-determining protein MreB, which are related to cell wall synthesis and 
cytoskeleton regulation; Phycobilisomes connecting peptide CpcD, carbonate 
dehydratase, ferredoxin--NADP reductase, ribulose-bisphosphate carboxylase, which 
are participators of photosynthesis.  
Based on the function of cytoskeleton , prokaryotic cytoskeletal protein MreB 















decisive role in maintaining the rod shape of bacterium. As the mreB gene sequence of 
Spirulina is still unknown, the mreB and actM gene from Microcystis aeruginosa 
PCC7806 were cloned and then expressed in E. coli . No obvious morphological 
changes of E. coli was observed in the over-expression experiment of fusion proteins 
GST-MreB or GST-ActM, which may be related to fusion proteins expression in the 
form of inclusion bodies. Western blot showed that MreB was slight downwardly 
adjusted in linear algal trichomes both in Spirulina platensis FACBH 869 and FACBH 
882, which was coherent with the result from two-dimensional electrophoresis. These 
results indicate that MreB may be associated with the morphogenesis of Spirulina 
platensis. ActM’s signal was not found in Spirulinal platensis.  
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泊和海洋中，在地球上已有 35 亿年的历史，是现存 古老的植物之一[1]。虽然










































































 - 3 -
   
869S/L                     869S                      869L 
   
882S/L                     882S                      882L 
   
1124S/L                    1124S                     1124L 
图 1 显微镜下钝顶螺旋藻的不同形态藻丝体[11] 
Fig. 1. Different morphologic filaments of Spirulina platensis in microscope[11] 
 








































图 2. 革兰氏阴性菌细胞壁结构. 

























































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
